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(57) Abstract: In a cold-shrink tube device, to permit a core member to be readily and correctly removed from an elastic tube 
member without deteriorating an attaching operability onto an object wherein the core member holds an end region of an elastic 
tube member in an elasticaJly expanded condition. A hollow tubular body of the core member is torn into a ribbon shape along a 
weakened line formed spirally and continuously over an entire axial length of the body. A ribbon-shaped region defined in a spiral 
on the body by the weakened line includes a major ribbon section having an axial dimension larger than an axial dimension of an 
end ribbon section defined, adjacent to a tearing-start end, between the weakened line and one axial end of the body. When the 
core member is arranged in the end region of the elastic tube member, the ribbon-shaped region of the body with around three coils, 
including the end ribbon section and the major ribbon section, is accommodated inside the end region. 
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TEARABLE CORE MEMBER AND COLD-SHRINK TUBE DEVICE 

HAVING THE SAME 

DETAILED DESCRIPTION OF THE INVENTION 
Technical Field of the Invention 
5 The present invention relates to a tearable core member. Further, the 

present invention relates to a cold-shrink tube device having the tearable core 
member. 

Prior Art 

A cold-shrink tube device comprising an elastic tubular member having an 

1 0 open end and a hollow tubular core member removably provided in an area having 
a predetermined length from the open end within the elastic tube member to hold 
this area in an elastically expanded state has been used in various fields as a 
covering device for quickly attaching to an object. For example, a cold-shrink type 
cover tube has been known (see, for example, Japanese Unexamined Patent 

1 5 Publication (Kokai) Nos. 3-143217 and 7-57798), which covers an electric wire 
exposed in a connected portion between cables (or covered electric wires) or that 
between the cable and a terminal member of other conductor for the purpose of 
moisture-proof, electrical insulation and mechanical protection. An elastomer tube 
having a length exceeding the entire length of the connected portion is held in 

20 advance in an elastically expanded state by a hollow tubular plastic core, which 
core member is removed when the elastomer tubular member is applied to the 
connected portion so that the expanded area elastically shrinks. 

The core member used in such a kind of cold-shrink tube device generally 
has a groove or weakened line continuously formed in a spiral shape all over the 

25 entire length of a hollow tubular body in the axial direction thereof. This core 

member is capable of tearing the body into a ribbon shape along the groove while 
using one axial end of the groove as a tearing-start end. A method for producing 
the core member is described, wherein a continuous plastic ribbon having a 
constant width and thickness all over the entire length is spirally wound and 

30 adjacent coils are bonded together along the lateral edges thereof by the welding or 
others so that a cylindrical body is formed having a spiral groove defined by the 
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bonded portion (see, for example, Japanese Unexamined Patent Publication 
(Kokai) No. 10-513337 and International Patent Publication No. WO 99/08355). 

Another core member has been also known, wherein the hollow tubular 
body is able to be torn along a cut line or a weakened line continuously formed 
5 over the entire length in the axial direction thereof while regularly meandering 
(see, for example, Japanese Unexamined Utility Model Publication (Kokai) No. 
7-2692). This core member is integrally molded with resinous material by an 
injection molding process. 

The conventional core member having the spiral or meandering weakened 
1 0 line of the above-mentioned type is integrally connected at an axial end of the body 
to the ribbon area formed in the body by the weakened line so that the extension 
part extending from the body is further provided. When the core member is 
disposed within the elastic tubular member, the extension part is inserted in 
advance into the interior of the body to project the distal end of the extension part 
15 from outside of the other axial end of the body. The core member is disposed 

within the elastic tubular member so that the following orientation is made wherein 
the other axial end of the body and the distal end of the extension part are exposed 
from the open end of the elastic tubular member. 

According to the cold-shrink tube device having the above-mentioned prior 
20 art tearable core member, the longer the length of the core member in the axial 

direction, the longer the time required for removing the core member. Particularly, 
in the core member having the spiral weakened line, the ribbon-like cutting piece 
of the body torn by pulling the distal end of the extension part exposed from the 
open end of the elastic member tends to entangle with the objective while 
25 maintaining the spiral shape, during the mounting of the cold-shrink tube device to 
the objective (for example, the electric wire connected portion). In such a case, it 
is necessary to tear the body while unwinding the entanglement of the ribbon-like 
cutting piece, resulting in much consumption of time and labor for the removal of 
the core member. 

30 To avoid such inconvenience, the axial-directional distance between every 

adjacent coil of the weakened line extending in the spiral manner is widened to 
enlarge the axial-directional dimension or the widthwise dimension of the ribbon 
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area formed on the body by the weakened line. By doing so, it is possible to 
mitigate the degree of entanglement of the ribbon-like piece with the objective 
because the entire length of the ribbon-like piece of the torn body becomes shorter. 
However, in this case, the extension part inserted into the interior of the body of 
5 the core member prior to being mounted to the objective is widened in width in 
accordance with the enlargement of the widthwise dimension of the ribbon-like 
area. Since it is largely expanded in the interior of the body in the vicinity of the 
integrally connected portion with the body to narrow the interior space, there is a 
particular problem in that it is difficult to smoothly insert the objective into the 

10 cold-shrink tube device. Also, according to the core member made by winding the 
continuous ribbon in a spiral manner and integrally bonding the respective coils, 
since the rigidity of the core member increases as the widthwise dimension of the 
ribbon becomes larger, it is necessary to increase the mechanical strength of the 
bonded portion for the purpose of maintaining the cylindrical form of the ribbon. 

15 As a result, a large force is required for tearing the body, and also there is a risk in 
that the tearing operation becomes unstable due to the variety of the mechanical 
strength in the bonded portion. 

Contrary to this, in the core member having the weakened line extending in 
a meandering manner described above, the ribbon-like area formed in the body by 

20 the weakened line is extended as it is generally encircled the body about one or two 
times. Therefore, if the body is torn by pulling the distal end of the extension part 
outward, the tearing advancing direction is reversed at generally one or two times. 
Accordingly, when the body is torn by pulling the distal end of the extension part, 
the tearing advancing direction is reversed around the objective generally at one or 

25 two times, and as a result, it is expected that the ribbon-shaped cut piece of the 
body is not of a spiral shape and is removable from the objective without being 
entangled with the objective. According to this arrangement, irrespective of the 
dimension of the core member, it is possible to tear the body into a ribbon-shape 
and remove the core member from the elastic tubular member. In this 

30 arrangement, however, a stretching force applied to the ribbon-like cut piece when 
the body is torn is liable to cause the stress concentration in the reverse part of the 
ribbon-like cut portion. As a result, when the extension part is particularly 
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vigorously stretched, there is a risk in that the ribbon-like cut piece may be severed 
at the reverse part. If the ribbon-like cut piece is severed off, it is difficult to 
remove the core member from the elastic tubular member, whereby the operation 
must be carried out with a great care which consumes much time and labor for the 
5 removal of core member. 

An object of the present invention is to provide a cold-shrink tube device 
having a tearable core member capable of not deteriorating the operability for 
mounting the same to the objective and of quickly and accurately removing the 
core member from the elastic tubular member. 
1 0 Another object of the present invention is to provide a tearable core 

member usable in a cold-shrink tube device wherein a risk is avoidable in that the 
ribbon-like cut piece of the torn core body is entangled with the objective to which 
the cold-shrink tube device is mounted or cut during the tearing operation to realize 
the stable tearing operation. 

15 Summary of the Invention 

The invention of provides a core member comprising a hollow tubular body 
and a weakened line formed to extend spirally and continuously over an entire 
axial length of the body, the body being able to be torn into a ribbon shape along 
the weakened line from an end of the weakened line provided as a tearing-start end 

20 at one axial end of the body, characterized in that the weakened line comprises a 
perforated line including a plurality of joint portions and a plurality of penetrating 
slits arranged alternately, and extends in a spiral with uneven gaps defined between 
adjacent coils in an axial direction of the body; and that a region of the ribbon 
shape, defined in a spiral on the body by the weakened line, includes an end ribbon 

25 section defined, adjacent to the tearing-start end, between the weakened line and 
the one axial end of the body, and a major ribbon section having an axial 
dimension larger than an axial dimension of the end ribbon section. 

In one embodiment, the invention provides a core member wherein one of 
the joint portions is formed at the tearing-start end of the weakened line, and 

30 wherein at least the one joint portion, optionally as well as several joint portions 
near the one joint portion when viewing in an extending direction of the weakened 
line, has a tearing strength larger than that of remaining joint portions. 
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The invention may comprise joint portions wherein each of the joint 
portions of the weakened line includes a pair of outer surfaces mutually crossing in 
an acute angle at a tearing-start side of each joint portion, and may further 
comprise an extension part connected integrally with the end ribbon section and 
5 extending from the body, a substantially annular tab being integrally formed at a 
distal end of the extension part, wherein the body, the extension part and the tab 
are formed as a one-piece article molded from a resinous material. 

The invention also provides a core member comprising a hollow tubular 
body and a weakened line formed to extend spirally and continuously over an 

10 entire axial length of the body, the body being able to be torn into a ribbon shape 
along the weakened line from an end of the weakened line provided as a tearing- 
start end at one axial end of the body, characterized in that the core member 
comprises an extension part connected integrally with a region of the ribbon shape, 
defined in a spiral on the body by the weakened line, at the one axial end of the 

1 5 body; and that the extension part includes a width dimension smaller than an axial 
dimension of the region of the ribbon shape. 

The invention further provides a cold-shrink tube device comprising an 
elastic tube member including an opening end, and a hollow tubular core member 
removably arranged inside the elastic tube member in a region of a predetermined 

20 length from the opening end to hold the region in an elastically expanded 

condition, characterized in that the core member comprises a core member as set 
forth in any one of claims 1 to 6. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 - A partially broken front view of a cold-shrink tube device 
25 according to one embodiment of the present invention. 

Fig. 2 - An enlarged front view illustrating a core member disposed in the 
cold-shrink device shown in Fig. 1 . 

Fig. 3 - A perspective view of the core member of Fig. 2 after being 
molded. 

30 Fig. 4 - A front view (a) and a side view (b) of the core member after being 

molded. 
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Fig. 5 - An enlarged sectional view illustrating a structure of a weakened 
line in th&'core member of Fig. 2. 

Fig. 6 - (a) to (e) illustrate various modifications of a joint portion provided 
in the weakened line of Fig. 5. 
5 Fig. 7 - A front view of a modification of a core member. 

Fig. 8 - A side view of another modification of a core member. 

Fig. 9 - A front view of a further modification of a core member. 

Explanation of Reference Numerals 

10 ...cold-shrink tube device 
10 12 ...core member 

14 ...open end 

16 ...elastic tube member 

18 ...end region 

22 ...body24 ...weakened line 
1 5 26 ...end ribbon section 

28 ...major ribbon section 

30 ...extension part 

32 ...tab 

34 ...joint portion 
20 36.. .penetrating slit 

38, 40 ...hook 

Detailed Description of the Invention 
The preferred embodiments of the present invention will be described in 
more detail with reference to the attached drawings wherein common reference 
25 numerals are used for designating the corresponding components throughout the 
drawings. 

Fig. 1 is a partially sectional front view of a cold-shrink tube device 10 
according to one embodiment of the present invention; Fig. 2 is an enlarged front 
view of a core member 12 according to the one embodiment of the present 
30 invention; and Figs. 3 and 4 are views illustrating a state of the core member 12 
after being molded. The cold-shrink tube device 1 0 has a shape of a linear tube 
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having two open ends and can be used as a cold-shrink type covering tube for 
protecting a linear connected portion of a cable (a covered electric wire), for 
example. However, the use of the cold-shrink tube device should not be limited 
thereto. 

5 The cold-shrink tube device 10 includes a hollow cylindrical elastic tube 

member 16 having open ends at longitudinal opposite ends thereof and a pair of 
hollow tubular core members 12 removably disposed within end regions 18 of the 
interior of the elastic tube member 16, each having a predetermined length from 
the respective open end 14, so that the end region 18 is maintained in an elastically 

10 expanded state. The elastic tube member 16 has an intermediate region 20 

integrally connected to the opposite end regions 18 in a coaxial manner, wherein 
an inner diameter of the respective end region 1 8 in an unloaded state without the 
core member 12 disposed therein is smaller than an inner diameter of the 
intermediate region 20 in an unloaded state. Accordingly, when the cold-shrink 

1 5 tube device 10 is mounted to the objective (for example, an electric wire connected 
portion) while removing the core members 12 therefrom, the opposite end regions 
18 of the elastic tube member 16 are brought into tight contact with the outer 
circumference of the objective under the elastic recovery force thereof and the 
intermediate region 20 covers the aimed portion of the objective. 

20 The elastic tube member 16 is formed of an elastomer inherently having an 

electric insulation property and flexibility to have the opposite end regions 18 and 
the intermediate region 20, which regions are preferably integrally made of the 
same material by an injection molding process. As materials favorably used for 
the elastic tube member 16 are, for example, ethylene-propylene rubber 

25 (particularly EPDM), chloroprene rubber, butyl rubber, silicone rubber, natural 
rubber, fluororubber and silicone-modified EPDM. Particularly, when the cold- 
shrink tube device 10 is used as a covering tube for the connected portion of the 
electric wire, at least opposite end regions 18 of the elastic tube member 16 
preferably has an elongation set of 40% or less, more preferably 15% or less, 

30 measured in accordance with JIS:K6301 (100°C, 22 hours) (see Japanese 
unexamined Patent Publication (Kokai) No. 7-57798). 
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The respective core member 12 includes a hollow tubular cylindrical body 
22 and disposed in the end region 1 8 so that a central axis 22a of the body 22 is 
aligned with a central axis 16a of the elastic tube member 16. The respective core 
member 12 has an inner diameter sufficiently larger than an outer diameter of the 
5 objective (for example, a connected portion of electric wire) to which the cold- 
shrink tube device 10 is applied as well as a rigidity capable of maintaining the end 
region 18 of the elastic tube member 16 in an elastically expanded state having a 
predetermined diameter against the elastic recovery force thereof. A weakened 
line 24 continuously extending over the entire axial length of the body 22 in a 

10 spiral manner is formed in the respective core member 12. The body 22 can be 
torn in a ribbon shape along the weakened line 24 from one axial end 22b thereof 
as a tearing-start end. 

The weakened line 24 is formed in the body 22 of the core member 12 so 
that a distance between every adjacent coils (an axial distance of the body 22) 

1 5 becomes uneven. That is, a ribbon-like region formed in a spiral manner in the 
body 22 by the weakened line 24 has an end ribbon section 26 defined between the 
weakened line 24 adjacent to the tearing-start end 24 and the one axial end 22b of 
the body 22 and a major ribbon section 28 having an axial dimension larger than 
that of the end ribbon section 26. The major ribbon section 28 is a section mainly 

20 maintaining the elastically expanded state of the end region 1 8 of the elastic tube 
member 16 among the ribbon-like regions of the body 22. In this definition, a 
dimension occupied by the major ribbon section 28 relative to all the ribbon-like 
regions in the body 22 can be determined in correspondence to the axial direction 
of the end region 18. 

25 In the embodiment illustrated, when the core member 12 is properly 

arranged in the end region 18 of the elastic tube member 16, the ribbon-like region 
with about three coils including the end ribbon section 26 and the major ribbon 
section 28 is accommodated inside the end region 1 8. In this regard, an axial 
dimension of the end ribbon section 26 may be approximately 80% of the axial 

30 dimension of the major ribbon section 28 or less. 

The core member 12 further includes an extension part 30 integrally 
connected to the end ribbon section 26 and extending from the body 22. At a distal 
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end of the extension part 30, a substantially annular tab 32 is integrally formed. 
The extension part 30 passes through the inside space of the body 22 and a distal 
end tab 32 thereof projects outside from the other axial end 22c of the body 22. In 
this state, the core member 12 is disposed in the end region 18 of the elastic tube 
5 member 1 6 so that the other axial end 22c of the body 22 and the tab 32a of the 
extension part 30 are exposed from the open ends 14 of the elastic tube member 
16. 

The core member 12 is integrally molded with resinous material such as 
hard plastic preferably by an injection molding process. In this case, for the 

10 purpose of facilitating the manufacture of mold, as shown in Figs. 3 and 4, the 
extension part 30 is advantageously formed integrally with the body 22 via an 
extension part 24' of the weakened line 24 except for a small section adjacent to the 
distal end tab 32. In the illustrated embodiment, the extension part 30 is molded to 
have substantially the same widthwise dimension as the axial dimension (that is, a 

1 5 widthwise dimension) of the end ribbon section 26 and a length corresponding to 
approximately one coil of the ribbon-like region formed in the body 22. And, after 
the core member 1 2 has been molded and prior to being disposed inside the end 
region 18 of the elastic tube member 16, the extension part 30 is torn along the 
extended section 24' of the weakened line 24 from the end ribbon section 26 of the 

20 body 22 and inserted into the inside space of the body 22. In this regard, as 
materials favorably used for the core member 12 are, for example, cellulose 
acetate, cellulose butyrate, polypropylene, polyethylene and polyvinyl chloride. 

According to the core member 12 of the above structure, it is possible to 
make the axial dimension (that is, the widthwise dimension) of the major ribbon 

25 section 28 in the ribbon-like region formed in the body by the weakened line 24 to 
be sufficiently larger than that of the end ribbon section 26 by properly adjusting 
the axial distance between the adjacent coils of the weakened line 24 extending in 
a spiral manner, while it is possible to reduce the widthwise dimension of the 
extension part 30 inserted into the inside space of the body 22 in correspondence to 

30 the widthwise dimension of the end ribbon region 26. Thus, according to the core 
member 12, since a total length of the ribbon-like piece torn from the body 22 
becomes shorter, it is possible to decrease the degree of entanglement of the 
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ribbon-like piece with the objective. Also, since the inside space of the body 22 
can be sufficiently due to the reduction of the width of the extension part 30, it is 
possible to smoothly insert the objective into the cold-shrink tube device 10. 

Also, since the body 22 is cylindrical from the first in the core member 12 
5 molded as an integrally molded product, it is unnecessary to increase the 

mechanical strength of the weakened line 24 even if the widthwise dimension of 
the major ribbon section 28 increases. In addition, since the weakened line 24 is 
easily stabilized in structure, it is possible to realize the stable and smooth tearing 
operation less in variation of the tearing force. Further, since the distal end 32 of 

1 0 the extension part 30 is integrally moldable to have a desired configuration by an 
injection molding process, it is possible to simplify the manufacturing process. 

There may be cases wherein the core member 12 is removed by using a 
remote handling tool for the purpose of preventing the electric shock from 
occurring when the cold-shrink tube device 10 having the above-mentioned core 

1 5 member 12 is applied, for example, to the connected portion of the electric wire. 
In such cases, it is possible to quickly remove the core member 12 from the elastic 
tube member 16 while avoiding the entanglement of the ribbon-like piece torn 
from the body 22 around the connected portion of the electric wire by linearly 
pulling the extension part 30 due to the simple linear motion or rotation of the 

20 remote handling tool gripping the tab 30 of the extension part 30 of the core 

member 12. At this time, since the ribbon-like piece spirally torn from the body 22 
has a configuration in which a stress concentration hardly occurs, a risk of 
severance of the ribbon-like piece becomes smaller even though the extension part 
30 is vigorously pulled. 

25 In the core member 12 formed as an integrally molded product, the 

weakened line 24 may be formed as a perforated line having a plurality of joint 
portions 34 and a plurality of penetrating slits 36 arranged alternately with each 
other. According to such a weakened line 24, the tearing force for tearing the body 
22 into a ribbon-like piece may be properly adjustable by selecting the dimension 

30 and the number of the plurality of joint portions 34. A preferable tearing force for 
the body 22 is, for example, in a range from approximately 20 Newtons (N) to 
approximately 40 N (from approximately 2 kgf to approximately 4 kgf). 
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The force necessary for tearing the body 22 of the core member 12 can be 
adjusted by selecting shapes of the respective joint portions 34 in the weakened 
line 24. In view of this standpoint, as shown in Fig. 5, the respective joint portion 
34 is preferably has a pair of outer surfaces 34a, 34b intersecting at an acute angle 
5 each other on the tearing start side (the tearing direction is indicated by an arrow 
a). The intersecting angle of the outer surfaces 34a, 34b in the respective joint 
portion 34 may be suitably selected provided the above-mentioned tearing force is 
obtained; for example, 45 degrees or less. In this regard, the plurality of joint 
portions 34 in the weakened line 24 preferably have the same dimension and shape 
10 because the variation of the tearing force during the tearing operation is 
suppressed. 

According to the cold-shrink tube device 10, in the core member 12 
disposed in the end region 18 of the elastic tube member 16, the end ribbon section 
26 of the body 22 tends to flex inward in the diametrical direction because it is 

1 5 pressed by a tapered region at a boundary between an expanded area (or an end 
region 18) and a non-expanded area (or an intermediate region 20). This pressure 
may cause the breakage of the weakened line 24 at a tearing start end 24a, and 
there is a risk in that the unintentional breakage of the weakened line 24 increases 
with time. To avoid such a risk, as shown in Fig. 2, one joint portion 34* is 

20 preferably formed at the tearing start end 24a of the weakened line 24 so that this 
joint portion 34' has a tearing strength higher than the other joint portions 34. 

To simply and effectively increase the tearing strength of the joint portion 
34* at the tearing-start end 24a of the weakened line 24, the cross-sectional area of 
the joint portion 34* is preferably larger than that of the other joint portion 34, for 

25 example, in Fig. 5. Also, it is possible to increase the tearing strength of the joint 
portion 34' by making an intersecting angle between the outer surfaces 34a and 34b 
in the joint portion 34' to be larger than the intersecting angle in the other joint 
portion 34. To achieve the above-mentioned object, the tearing strength of the 
joint portion 34' at the tearing-start end 24a of the weakened line 24 is, for 

30 example, 1 .5 to 2 times the tearing strength of the other joint portion 34 (that is, the 
tearing force of the body 22), and therefore the shape of the joint portion 34' should 
be selected to have such a tearing force. Further, if necessary, 1 to several number 
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of the joint portions 34 (preferably 1 to 3) located in the vicinity of the joint 
portion 34' rearward therefrom as seen in the extending direction; i.e., in the 
tearing direction of the weakened line 24 may have the tearing strength larger than 
that of the other joint portion 34 in a similar manner. 
5 Cross-sectional shapes of the respective joint portions 34, 34' are not 

limited to an equilateral triangle as shown in Fig. 5, but may be selected from 
various cross-sectional shapes as shown in Figs. 6(a) to 6(e). In either shape, the 
joint portion 34 has a pair of outer surfaces 34a, 34b intersected at an acute angle 
on the tearing-start side. 

1 0 To further smoothly insert the objective to be mounted into the cold-shrink 

tube device 10, the core member 12 preferably has an engaging mechanism for 
temporarily anchoring the extension part 30 in the other axial end region of the 
body 22. This engaging mechanism may be a hook 38 projected outward at an 
intermediate position in the extension part 30. The hook 38 is preferably integrally 

15 molded with the extension part 30. The extension part 30 is held at a position close 
to the inner surface of the body 22 by detachably engaging the hook 39 with a 
portion adjacent to the other axial end 22c, whereby a sufficient inside space is 
guaranteed in the body 22. 

Or, as shown in Fig. 8, a hook 40 engaging mechanism may be integrally 

20 projected from a desired position on the inner surface adjacent to the other axial 
end 22c of the body 22. Also, as shown in Fig. 9, the engaging mechanism may be 
formed so that no joint portion 34 is provided at a tearing-finish end 24b of the 
weakened line 24 in the other axial end 22c of the body 22 and the extension part 
30 is detachably inserted into the penetrating slit 36 adjacent to the tearing-finish 

25 end 24b. 

The present invention has been described above with reference to the 
preferred embodiments. However, the present invention should not be limited 
thereto but may be variously modified and varied within the definition of a scope 
of claim for patent. For example, in the core member of the integrally molded 
30 product, the ribbon-like area formed in a spiral form by the weakened line has a 
uniform axial dimension as a whole, while the extension part integrally connected 
to the ribbon-like area at one axial end of the body may has a widthwise dimension 
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smaller than that of the axial dimension of the ribbon-like area. It will be 
understood that the same operation and effect are obtainable as those of the core 
member 12 described above. 

The structure of the core member according to the present invention may be 
5 applied to a cold-shrink tube device having a core member over the entire length of 
an elastic tube member. Of course, the present invention is applicable to a cold- 
shrink tube device of a bifurcate type. Further, the present invention is applicable 
to a cold-shrink tube device having a hollow inner layer element of an elastomer 
different in characteristic fixedly disposed in the end region for the purpose of 
1 0 improving the sealing ability in the end region of the elastic tube member (see 
Japanese Unexamined Patent Publication (Kokai) No. 10-42447). 

Example 

The core member 12 shown in Fig. 2 was integrally formed by an injection 
molding process, so that the axial dimension of the end ribbon region 26 of the 

15 body 22 is 7 mm, the axial dimension of the major ribbon region is 10 mm, the 
axial dimension of the ribbon region between the both gradually increases from 
7 mm to 10 mm and the inner diameter of the body 22 is 34.8 mm. A plurality of 
joint portions 34 in the weakened line 24 were formed so that a cross-sectional area 
of the joint portion 34' at the tearing-start end 24a is 0.4 mm 2 and those of the other 

20 joint portions 34 are 0.3 mm 2 . According to this arrangement, the tearing force 
necessary for tearing the body 22 in a ribbon-like piece was approximately 60 N 
(approximately 6 kgf) at the start of tearing and approximately 40 N 
(approximately 4 kgf) during the tearing of all the residual portion. 

This core member 12 was disposed within the elastic tube member 16 

25 having the end region 1 8 of approximately 30 mm axial dimension to prepare the 
cold-shrink tube device 10 shown in Fig. 10. In the operation for mounting this 
cold-shrink tube device 10 to the electric wire connected portion, the workability 
of the tearing operation of the core member 12 was studied, by linearly pulling tab 
32 of the extension part 30 generally in the axial direction while changing the 

30 number of coils in the ribbon-like area of the core member 12 located in the end 
region. In the experiment, the tearing operation was repeated ten time on the 
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respective number of coils by using the remote handling tool. Results are shown in 
the following table. 



Table 1 



Number of coils in the end 
region of ribbon 


Workability for tearinc core member (number* 


Easily removed 


Slightly entangled 


Impossible to 
remove 


Less than 2.5 


10 


0 


0 


2.5 to 3.0 (less than 3.0) 


6 


4 


0 


3.0 to 3.5 (less than 3.5) 


2 


5 


3 ! 


3.5 to 4.0 (less than 4.0) 


0 


3 


7 



5 As shown in the above table, in the cold-shrink tube device 10, it was found 

that the number of coils in the ribbon-like area of the core member 12 located in 
the end region 18 of the elastic tube member 16 is preferably less than about three 
for the purpose of mitigating the entanglement of the core member 12 with the 
objective. 

1 0 As apparent from the above description, according to the present invention, 

in the cold-shrink tube device having a tearable core member, it is possible to 
quickly and correctly remove the core member from the elastic tube member 
without deteriorating the mounting workability to the objective. Also, there is no 
risk in that the ribbon-like piece torn from the core member body is entangled with 

1 5 the objective of the cold-shrink tube device or cut during the tearing operation, 
whereby the stable tearing operation is realized. 
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What is claimed is : 

1 . A core member comprising a hollow tubular body and a weakened 
line formed to extend spirally and continuously over an entire axial length of said 
body, said body being able to be torn into a ribbon shape along said weakened line 

5 from an end of said weakened line provided as a tearing-start end at one axial end 
of said body, characterized in that: 

said weakened line comprises a perforated line including a plurality of joint 
portions and a plurality of penetrating slits arranged alternately, and extends in a 
spiral with uneven gaps defined between adjacent coils in an axial direction of said 
10 body; and that 

a region of said ribbon shape, defined in a spiral on said body by said 
weakened line, includes an end ribbon section defined, adjacent to said tearing- 
start end, between said weakened line and said one axial end of said body, and a 
major ribbon section having an axial dimension larger than an axial dimension of 
1 5 said end ribbon section. 

2. A core member as set forth in claim 1 , wherein one of said joint 
portions is formed at said tearing-start end of said weakened line having a tearing 
strength larger than that of remaining joint portions. 

3. A core member as set forth in claim 2 wherein several joint portions 

20 near said one joint portion at said tearing-start end of said weakened line also have 
a tear strength larger than that of remaining joint portions. 

4. A core member as set forth in claim 1 or 2, wherein each of said 
joint portions of said weakened line includes a pair of outer surfaces mutually 
crossing in an acute angle at a tearing-start side of each joint portion. 

25 5. A core member as set forth in any claims 1 or 2, further comprising 

an extension part connected integrally with said end ribbon section and extending 
from said body, a substantially annular tab being integrally formed at a distal end 
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of said extension part, wherein said body, said extension part and said tab are 
formed as a one-piece article molded from a resinous material 

6. A core member as set forth in claim 1 or 2, further comprising an 
engaging mechanism for temporarily anchoring said extension part on another 

5 axial end region of said body. 

7. A core member comprising a hollow tubular body and a weakened 
line formed to extend spirally and continuously over an entire axial length of said 
body, said body being able to be torn into a ribbon shape along said weakened line 
from an end of said weakened line provided as a tearing-start end at one axial end 

1 0 of said body, characterized in that: 

said core member comprises an extension part connected integrally with a 
region of said ribbon shape, defined in a spiral on said body by said weakened line, 
at said one axial end of said body; and that 

said extension part includes a width dimension smaller than an axial 
1 5 dimension of said region of said ribbon shape. 

8. A cold-shrink tube device comprising an elastic tube member 
including an opening end, and a hollow tubular core member removably arranged 
inside said elastic tube member in a region of a predetermined length from said 
opening end to hold said region in an elastically expanded condition, characterized 

20 in that: 

said core member comprises a core member as set forth in any one of 
claims 1 to 7. 
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